88          MECHANICS AND ALLIED SUBJECTS
in moving the piston, becomes reduced to a comparatively low pressure and exhausts into the air.
The principle of expansion and compression of gases is made extensive use of in all steam and gas engines and in air-braking devices. The rule is: If the temperature of a gas does not change, the product of its volume and pressure remain practically the same throughout a considerable range of pressure.
PROBLEMS
1.  If the air in a cylinder containing 5 cu. ft. at atmospheric pressure is compressed to a volume of 1 cu. ft., what is its pressure?
2.  A gas occupies 10 cu. ft. at an atmospheric pressure of 15 Ib. per sq. in. and is afterward compressed to a volume of 2 cu. ft. What is its pressure ?
3.  During the movement of a piston in a steam cylinder the pressure drops from 90 Ib. to 50 Ib.    If this change took place accordin'g to the law explained, what change of volume took place?
4.  A 30-in. X 36-in. cylinder with a .2 cu. ft. clearance volume at each end takes in air at atmospheric pressure of 14.7 Ib.    What is the pressure of this air when the piston has completed one-half the return stroke and is compressing the free air drawn in on .the forward stroke?
6. Twenty cubic feet of free air is compressed to a pressure of 00 Ib. gauge.    What volume does it then occupy?
6.  The air cylinder of an air compressor is 20 in. X 28 in. and its clearance volume is .2 of a cu. ft.    What is the  pressure of the discharged air if the outlet valves lift at % stroke?
7.  If the admission of steam to a 24-in. X 26-in. cylinder at a pressure of 200 Ib. per sq. in., gauge is cut off at 50 per cent, of the piston stroke (H stroke) what is the terminal pressure, that is, the* pressure at the end of the stroke?.    (Give the answer in gauge pressure.)    Clearance volume at each end of cylinder is .2 cu. ft.
8.  What would be the terminal pressure if the cut-off  occurs at 25 per cent, of the stroke (34 stroke) with the conditions of Frob. 7?